Abstract: A simple but surprisingly useful system of inquiry is outlined and applied to elicit and validate systemic knowledge. Systemic knowledge is the holistic understanding of interpersonal expectations or norms, the technical system, and the relationships between the two. General systems concepts such as hierarchy and intentionality are employed to generate a new V-model that incorporates the familiar concepts of 'top down' design and 'bottom up' implementation. The V-model validates systemic knowledge by testing the strength of a chain of evidence that emerges from the application of design principles to a practical knowledge management problem.
Introduction
Business information systems employ technology in a setting that is problematic. Factors like leadership style, culture, organisational structure, and power relationships are typically beyond the control of the information systems group yet may strongly influence success. Methods of inquiry are therefore required to understand or 'structure' systems issues, decision situations or problems, rather than to 'solve' them.
Systems professionals rely heavily on 'models' to convey notions of systems structure and function. There are a profusion of models, modelling techniques, and approaches to modelling, each serving a particular purpose within a particular area of application. Typically these models provide rigorous guidelines for the more detailed and technical aspects of systems development and implementation. It is these same characteristics that make them less useful when individuals from different functional specialties (e.g., senior management, users, and IT personnel) must develop a mutual understanding of the broader aspects of a system.
Systemic knowledge is the holistic understanding of interpersonal expectations or norms, the technical system, and the relationships between the two. Models for eliciting and validating systemic knowledge have many applications. Information Systems applications include joint application development, project management, quality assurance, requirements gathering, reviews, systems analysis, and design. Other applications include knowledge management, organisational learning, programme review and evaluation, research processes and structures, and strategic planning.
A user-friendly model that offers robust guidance in a multitude of situations would appear to be most useful. Such a tool would need to incorporate universal concepts from general systems theory such as hierarchy and intentionality in a way that supports the development of business systems and technical IT issues. The model should be equally acceptable to systems personnel and those from other business disciplines, such as management and marketing. Yet current systems approaches such as Visio and the Universal Modelling Language (UML) are relatively narrow and technical -they do not directly support broad discussions of business and organisational issues.
A truly user-friendly model should be universal. It should capture all elements known to be crucial to success, whether or not these relate to personal, organisational, or technical aspects. Many authors argue that these issues are so intertwined that systems failure is assured unless personal and interpersonal issues are developed in conjunction with technical issues (Checkland and Holwell, 1998; Fahey and Prusak, 1998; Ulfelder, 2001) . Stakeholders expectations emerge from dialogues by humans who collectively possess a plurality of perspectives and an awareness of the richness of possibilities. A model that is useful in a wide variety of situations must support both the interpersonal organising process and the development of a technical artefact.
The V-model assists individuals or groups in learning about and remembering system components and the whole system. It consists of a small number of systems concepts (hierarchy, intentionality, chain of evidence, equivocality, and uncertainty) made memorable by organising them around a V (for Validity) graphic. The vertical axis of the V measures hierarchy and the horizontal axis measures intentionality. The process steps (which may relate to people, process, product, and technology) are placed on the V (i.e., both vertically and horizontally) so that key dependencies among the components and the system as a whole can be appreciated.
An action science approach is adopted. In Section 2 selected literature on systemic knowledge is reviewed, and the theory is combined with practice to form an initial model. The concepts of hierarchy and intentionality are described in Section 3 and Section 4, respectively. In Section 5, these concepts are combined with additional concepts to complete the derivation of the V-model. The conclusion in Section 6 reveals that the paper itself constitutes a system, the structure of which may be investigated via the V-model.
Systemic knowledge
The author adopts an action science approach. As a reflective practitioner (Argyris, 1999) he seeks to describe a process for eliciting and validating systemic knowledge in a way that directly supports practice. The V-model is a theory grounded in extensive practice in various problem domains. This paper has been developed over multiple cycles of literature review, practice, and theory building. In Section 2, these elements are reviewed to create a foundation for the subsequent development of the V-model.
Literature review
The literature review is conducted to identify the work of other researchers and build on it in a cumulative tradition. The review starts with dictionary definitions of 'system' then amplifies selected themes via a review of the academic literature.
Dictionary definitions
The word 'system' has many applications. A search in standard dictionaries reveals two clusters of definitions that indicate the application of general systems concepts such as those used in the V-model.
The first cluster of definitions emphasises less generic concepts. One element is an organised society or social situation regarded as stultifying. This definition suggests that the system may be too structured, perhaps because it has lost legitimacy and produces outcomes deemed inappropriate, and therefore in need of radical revision (Burrell and Morgan, 1979) . This suggests that when qualitatively different elements of systemic knowledge are arranged in a hierarchy, personal choice, like freedom in a democracy, is paramount. Successful systems need the informed acceptance of stakeholders.
The second cluster of definitions emphasises more generic concepts. Typically a system was defined as 'an organised integrated whole made up of diverse but interrelated and interdependent parts.' Elements in this cluster include concepts at two levels: 1 Upper level: interpersonal expectations or norms Method, orderliness, plan, procedure, proceeding, process, fashion, manner, mode, modus, technique, way, wise. These concepts are more inclusive and less structured (Gorry et al., 1971; 1989) than… 2 Lower level: technical system System object or artefact (complex, whole, aggregation, array; mesh, network; arrangement, scheme, setup; order, pattern, entity, integral, integrate, sum, totality) . These concepts are less inclusive and more structured.
A review of the academic literature
Systemic knowledge has been defined as the holistic understanding of the interpersonal expectations or norms, the technical system, and the relationships between the two. Action science researchers with this focus have the goal of facilitating learning and improving practice (Morton et al., 2003) . They develop holistic models containing qualitatively different elements for the express purpose of assisting actors to learn about the system(s) created by their (inter)actions. Systemic knowledge is complex because understanding is diffuse and incomplete, and there is conflict over the allocation of scarce resources. Understanding one's own mental processes and articulating personal understanding (mental models) are important aspects of systemic knowledge. Managing complexity takes the form of appreciating multiple perspectives and mutual influence.
Research in this tradition includes: • action science (Argyris, 1999) • general systems theory (Jackson, 2000) • knowledge management (Davenport and Prusak, 1998; Garvin, 1998; 2000; Igel and Numprasertchai, 2004; Johannessen et al., 2005; Nonaka and Takeuchi, 1995) • multiple perspectives (Habermas, 1984; 1987; Mingers, 2001a-b; Sheffield, 2004; 2005) • organisational learning (Garvin, 1998; 2000; Senge, 1990; 1994) • problem structuring and operations research in the UK tradition (Ackermann and Eden, 2001; Checkland and Holwell, 1998; DeBono, 1999; Jackson, 1982; Rosenhead and Mingers, 2001) • sensemaking (Weick, 1979; 1995; .
In each of these traditions the concept of hierarchy plays an important role. Each of these traditions employs paired concepts organised in a two-level hierarchy:
1 Upper level: More inclusive (i.e., more subjective, interpersonal, and humanistic, as in the arts). Less structured.
2 Lower level: Less inclusive (i.e., more objective and technical, as in science and technology, including information technology). More structured. 
Combining theory and practice in an initial model
In the remainder of Section 2, theory and practice are combined into an initial model (Figures 1 and 2 ). (Sheffield and Gallupe, 1994; 1995) . Because the task was not well understood, and each participant had only a piece of the mystery, a model to elicit and validate systemic knowledge was required. The model served as a roadmap for the journey towards actionable objectives and implemented solutions. In facilitating industry-based strategic planning groups the author quickly discovered that a focus on a priori or external structures in the form of relevant content-oriented theory (Porter, 1990) was not sufficient. This is not a reflection on the theory, which had been synthesised from case studies in a large number of industries and was highly relevant to the topic of industry-based competitiveness. Yet each industry is unique in many respects. Stakeholders need a model of systemic knowledge to guide the elicitation and validation of interpersonal expectations or norms, the technical system, and the relationships between the two within their own industry. This requirement is captured in the initial organising model described below.
To avoid disenfranchising the views of the stakeholders, the process of reducing equivocality about intentions (Weick, 2001) and surfacing tacit knowledge (Nonaka and Takeuchi, 1995) proceeds from the holistic (Garvin, 1998,p.55; Johanessen et al., 2005) and general (upper level) to the specific (lower level) (Jackson, 2000) . Unfortunately communication processes may stall because the initial action plan is not resilient enough to withstand industry politics. The interaction may become a talkfest devoid of feasible project plans. To avoid this eventuality uncertainty must be reduced (Weick, 2001 ) about explicit candidate action plans by combining their elements (Nonaka and Takeuchi, 1995) into a more integrated and robust project. This process proceeds from the specific (lower level) to the general (upper level) (Garvin, 1998,p.55; Jackson, 2000) .
Communication among industry representatives promotes interorganisational learning (Garvin, 2000) , readiness for mutual problem solving (trust), and a more nuanced or double-loop feel for when to compete and when to cooperate (Argyris, 1999) . The process of learning the soft or humanistic system (Checkland and Holwell, 1998) in which each participant is embedded takes the form of a journey of discovery (Ackermann and Eden, 2001 ) with six process steps (Garvin 1998,p.55 ) arranged in a three-level hierarchy (Figure 1 ). Multiple perspectives on knowledge, each with qualitatively different phenomena and criteria for success, are connected to this three-level hierarchy. The freedom associated with individual choice is paramount and is placed at the uppermost level. The success of the journey is validated by personal commitment to an interpersonal agreement for technical excellence (Figure 2 ). In summary, theory and practice have been combined into an initial model that has a distinctive V-shape. The initial model (Figures 1 and 2 ) has subsequently been validated via application in the traditions identified above.
Hierarchy
The vertical axis of the V-model indicates levels in a hierarchy. As indicated in Section 2, upper levels are more inclusive and less structured; lower levels are less inclusive and more structured. The upper two points of the V represent phenomena that include 'personal visions' of the 'big picture'; a holistic or 'helicopter view' of the business application system; and a high level of abstraction in dealing with system components. The lowest point of the V represents more structured/less inclusive phenomena (i.e., the details or 'nuts and bolts').
The theory developed in Section 2.2 produced a hierarchy of qualitatively dissimilar phenomena that bears some resemblance to Maslow's Hierarchy of Needs. With the Section 2.2 hierarchy in mind, it may be worthwhile to consider a concept normally attributed to hierarchies, that of abstraction. A review of dictionaries identified that the adjective 'abstract':
• Denotes (depending on the context one or more of the following): disassociated from any specific instance, insufficiently factual, expressing a quality apart from an object, having conceptual rather than concrete existence, hypothetical, ideal, theoretical, transcendent, transcendental, academic, impractical, utopian, visionary; speculative, undemonstrable, conceptual, notional.
• Contrasts with corporeal, material, objective, phenomenal, physical, actual, factual, real.
• Is the opposite of concrete. To instantiate is to 'represent (an abstraction) by a concrete instance'.
Many authors adopt a three-level hierarchy. Authors in the area of planning and control systems (Anthony, 1965; Anthony and Govindarajan, 2004 ) describe three levels: 1 strategic planning 2 management control and tactical planning 3 operational planning and control.
Note that elements of a 'big picture' or 'total system' view exist to a considerable degree in the hearts and minds of the individual humans who construct (effect) or are affected by the system. Each person has a different perspective and therefore sees a different vision. Each sees system possibilities through the lens of a particular set of interests and values. While each individual may have strong feelings about the system these feelings have to be articulated before the structure of the whole system may be determined. The big picture view is 'loose' or 'fuzzy' in that it does not specify the common framework that emerges when these perspectives 'come together.' In summary, the big picture view from the top of the V is unstructured.
Only after individual views are articulated, and individuals are willing and able to accommodate at least some of the perspectives of others, may consensus on a common vision emerge. Common objectives are articulated and appreciated within a framework of communication and mutual understanding (Checkland and Holwell, 1998) . The acronym SMART (Specific, Measurable, Actionable, Relevant and Timed) captures the characteristics of objectives that facilitate implementation. Yet ongoing environmental influences, changing priorities, and implementation issues cause objectives to be reviewed and changed. Too much analysis in such situations will lead to paralysis. Consequently the mid-range systems view from the middle of the V is semistructured.
Implementation requires all of the conceptual 'nuts' and 'bolts' to be visualised in great detail, then realised and connected into a fine-grained and stable pattern. The view from the bottom of the V is structured.
Two worked examples and two exercises on hierarchy and the V-model follow (see Appendix).
Intentionality
The horizontal axis measures the links among intentions and outcomes. The left half of the V-model contains process steps associated with intentions (e.g., identifying user requirements, analysis, and design). The right half of the V-model contains process steps associated with outcomes (e.g., tangible outcomes or deliverables). Lines and/or arrows are drawn between steps to identify how the process steps depend on each other. There are three common types of dependencies:
1 Time order of events or start-stop precedence of qualitatively different activities.
These are shown as directed lines down the left side and up the right side of the V-model. The details of the time structure of the system depends on the way the overall project is framed and the more strategic aspects of the development process.
2 Logical cause and effect between the planning and the implementation steps for the same type of activity (shown as a horizontal line at the same level in the hierarchy).
3 Iteration. In project management approaches such as prototyping and continuous improvement intentions and outcomes are linked in a cycle of repeated activities.
The application of the V-model concept of intentionality to quality assurance of corporate information systems is illustrated by the horizontal lines in Figure 3 . Note that these horizontal lines occur at three different levels in the hierarchy (business modelling, system modelling, and module specification). • Closing the gap between vision and implementation review is relatively unstructured and relies heavily on personal commitment of those involved. This commitment cannot be 'outsourced'.
• Closing the gap between business analysis and user acceptance of the implemented system is semi-structured and relies heavily on an interpersonal agreement to provide the services in the manner 'specified' (by the agreed contract).
• Closing the gap between module specifications and completed system components relies heavily on technical excellence. This knowledge can be outsourced. The chain of evidence is the logic underlying the arrangement of the steps in the process. Each link of the chain provides a stepping-stone to move from intention to outcome in a sensible or coherent manner. Systems may be viewed from three complementary perspectives:
Linking hierarchy and intentionality into a chain of evidence

THE PAYOFF
Why did pursuing this idea add value? 2 Review perspective, as in a retrospective account of the success of an initiative or a newly implemented system (looking left or backwards in time from the right of the V).
THE PLAN IN ACTION
3 Audit perspective, as in a critical appreciation of the quality of procedures linking both planning and review (looking both forwards and backwards).
The V-model supports planning, review and both of these (audit). It recognises that unstructured and structured phenomena are very different and that models of cause and effect must start with the intentions of individuals and the way they make sense of their world (Weick, 1979; 1995; . It is intended as a conceptual framework or scaffold that links theory and action (Argyris, 1999; Senge, 1994) in a pragmatic and robust manner. It should not to be applied in a mechanistic manner that is insensitive to the situation at hand. For example, the movement from the 'big picture' to the 'nuts and bolts' is a continuous series of small steps. These small steps may, for convenience, be packaged into three levels. On occasion two or four levels may be preferable. There is nothing magical about how many steps are shown on the V, nor where one step ends and the next starts. The V-model is a generic metamodel that imposes a minimum number of distinctions or meta-principles. It champions pragmatism (Menand, 1997; and breadth of application across problem situations rather than prescriptive accuracy within any one domain. It does not deal directly with the iterative and incremental approaches associated with improving process quality, nor the richly interconnected and adaptive aspects of complex systems (Cilliers, 1998) , nor the quantitative formulation of the cyclical aspects of dynamic systems (Maani and Cavana, 2000) . Rather it provides an organising model for systemic knowledge (Johanessen et al., 2005) sensitive to personal, interpersonal, and technical concerns (Habermas, 1984; 1987; Ropohl, 1999) . The V-model guides progress by eliciting and validating the assumptions underlying the need for a more specialised approach (Table 2 ).
The purpose of the V-model can now be summarised as follows -To validate systemic knowledge by testing the coherence among intentions and outcomes at three levels of inclusiveness.
Result: the complete V-model
Previous sections have linked hierarchy (Section 3) and intentionality (Section 4) into a functional but incomplete V-model (Figure 4 ). However two additional concepts from the sensemaking literature -equivocality and uncertainty -may enrich understanding. The complete V-model is shown in Figure 5 . As illustrated by the boxed text, the new concepts serve to differentiate the top half of the V from the bottom half. It is desirable to make this distinction as the activities and knowledge requirements for each half are very different. Inability to reconcile the more humanistic and managerial concepts at the top of the V with the more technical concepts at the bottom of the V is a major cause of system failure (Ulfelder, 2001; Fahey and Prusak, 1998) . 
The top half of the 'V' reduces equivocality about tacit knowledge
The top half of the V describes aspects directly related to the fact that there are multiple stakeholders and multiple viewpoints. The knowledge and interests of stakeholders form the ingredients and recipes from which the system must emerge (Habermas, 1972) . There is almost always more than one cook in the kitchen and more than one customer at the table. Each stakeholder experiences different perspectives and possibilities. Initially the quality of mutual understanding may be poor. The 'system' is merely the site of efforts to
THE PAYOFF
Why did pursuing this idea add value? (Weick, 1979,p.3) . Each must interact with the others to know that they do not know each other's perspectives or the system as a whole. Each is likely to be aware of the need to manage the conflict that results when multiple values and multiple objectives are opened for discussion. The discussion process must deal directly with issues of governance, the exercise of power, and the resolution of conflict. For each participant the world of desires and meaning has yet to be reconciled with the world of consensus for systematic action. No 'right' solution can be developed and validated because there is no mutual understanding of the 'right' problem (Table 1) (Rosenhead and Mingers, 2001) .
THE OBJECTIVE
The term equivocality (Daft and Lengel, 1986 ) is used to describe the 'looseness' or 'fuzziness' or 'conceptual uncertainty' or unstructured aspects of a system. Understanding of system elements and interdependencies (e.g., among people, technology, processes and outcomes) are equivocal because there are multiple perspectives on the way that they can, and should, fit together. The degree of fit is always less than perfect and always threatened by change. The communication to realign possibilities, to accommodate different perspectives, and to give birth to a common framework 'reduces equivocality'. The need to reduce equivocality may be signalled by the presence of persons with strong but conflicting opinions, but who must work together. Without interpersonal learning and mutual accommodation, the problem in context is undefined. The system designer cannot claim privileged access to the 'right' problem. Claims that any specific technology is the solution are premature.
As illustrated in the boxed text in the top half of Figure 5 :
Step 1 (the idea) to Step 2 (the objective) requires those who have a stake in the system to reduce equivocality about the multiple ways in which the idea may be approached, stabilised, and framed.
• Movement from Step 5 (the results) to Step 6 (the payoff) requires those who have a stake in the system to reduce equivocality about the context in which the results are meaningful.
The bottom half of the 'V' reduces uncertainty about explicit knowledge
The bottom half of the V describes actions to implement a preexisting and explicit interpersonal agreement among those who have a stake in the system and the power to make things happen. The assumption is that the stakeholder's desires and meanings have been appropriately reconciled with the world of consensus and instrumental action.
The term uncertainty is used to denote procedural or instrumental confusion, or lack of understanding about how to perform within a known frame of reference. Uncertainty relates to facts and 'factual uncertainty', and the technical skill required to harness them to develop the 'right' solution to a preexisting objective (Table 1) . A team implementing a system specification (i.e., a statement of requirements that is 'smart' and otherwise unproblematic) 'reduces uncertainty'.
As illustrated in the boxed text in the bottom half of Figure 5 :
Step 2 (the objective) to Step 3 (the action plan) requires those who have a stake in the system to reduce uncertainty about the multiple ways in which the objectives can be instantiated.
• Movement from Step 4 (the plan in action) to Step 5 (the results) requires those who have a stake in the system to reduce uncertainty about the multiple ways in which the actions can be evaluated.
Note that structure is not an end in itself. In Section 2, one definition of a system is 'an organised society or interpersonal situation regarded as stultifying.' Some stakeholders are likely to view the system as oppressive -something to be resisted. These stakeholders may seek freedom via radical change. They wish to destroy certain aspects of the current interpersonal and technical arrangements so as to make way for a new order (Burrell and Morgan, 1979) .
Conclusion: summary of design principles
This paper has added considerable detail to the concepts sketched in the initial model. (Figures 1 and 2 ) The paper concludes with a summary of the previous sections. In keeping with the theme of action science, and the idea that the value of theory must be demonstrated in practice (Menand, 1997; , this task will be accomplished with the aid of a V-model shown in Figure 6 . Figure 6 Applying the V-model to this paper Section 1 (shown in the top left of Figure 6 ) articulates the idea motivating the V-model. This section describes the need for systems theories, concepts, and tools that aid in an understanding of intertwined technical, interpersonal, and personal aspects. 
Developing intentions Developing outcomes
Section 2 provides a foundation for understanding systemic knowledge. Following the action science approach, existing theory and personal practice are combined to produce an initial model. Eliciting systemic knowledge (including that, which emerges from one's own actions) is likened to a journey of discovery. The success of the journey is validated by personal commitment to an interpersonal agreement for technical excellence. Theory and practice are combined to develop an initial model that has a distinctive V-shape (Figures 1 and 2) .
Section 3 investigates the vertical axis of the V-model (hierarchy). Higher, more inclusive and abstract levels in the hierarchy are associated with low levels of structure, and vice versa. Three levels are described. The highest (and least constrained, analysable, observable or structured) level is linked to the possibilities and perspectives implicit in the feelings, thoughts and discretionary actions of individuals. A moderate level is linked to articulated interpersonal agreements for explicit systems objectives. The lowest (and most constrained, analysable, observable, or structured) level is linked to the technical 'nuts and bolts' of detailed designs and technical solutions.
Section 4 describes the horizontal axis of the V-model (intentionality). It illustrates the need for similar types of activities to be represented at the same level on the left (intentions) and the right (outcomes) side of the V-model. In the V-model horizontal and diagonal lines represent the chain of evidence linking six types of activities.
Section 5 illustrates that a system (Section 2) described in terms of hierarchy (Section 3) and intentionality (Section 4) has a distinctive V shape (Figures 3, 4, and 5) . The V-model elicits and validates systemic knowledge by developing and testing the coherence among intentions and outcomes at three levels of inclusiveness. Activities at the top half of the V 'reduce equivocality' about the nature of the 'right' problem by instantiating and linking the upper and middle levels in the hierarchy. Activities in the bottom half 'reduce uncertainty' about the nature of the 'right' solution by instantiating and linking the middle and lower levels. The completed V-model is illustrated in Figure 5 .
The six steps are organised into pairs, with one pair at each of the three levels of a hierarchy (Figure 4) . Steps 1 and 6 describe why the V-model idea or concept will add (and is adding) value. Steps 2 and 5 describe what is involved in a system of inquiry that elicits and validates systemic knowledge, particularly those systems constructed using the concepts in Steps 3 and 4. By explaining the concepts upon which the system is built, Steps 3 and 4 effectively describe how the V is constructed.
The six steps are also organised by intentionality. The pairs of steps at each level clearly deal with the same type of phenomena.
Step 1 'logically' comes before Step 6, while Step 2 'logically' comes before Step 5. The order in which the vertical and horizontal vertical axes are introduced is immaterial. Providing that the concepts related to diagonals are treated at the end, Steps 3 and 4 may be interchanged, a fact that suggests that they are indeed independent constructs. In addition coherence demands that Steps 1, 2, (3 or 4), 5, and 6 are described in that order. That is, these steps are conceived as belonging to a time order of events or start-stop precedence sequence. Only Steps 3 and 4 can be reversed without damaging understanding.
The six steps form a chain of evidence that must emerge from the application of design principles to a practical knowledge management problem. The meta-principles or design guidelines incorporated in the V-model are summarised in Figure 7 . Thus, the V-model presented in Figure 6 of Section 6 encapsulates the system that is the paper entitled Systemic Knowledge and the V-model (and in which Section 6 is a part).
The contribution of the research is the generation from general systems concepts of a deceptively simple but robust model that is demonstrated via recursion. The limitations are a lack of an epistemological basis and lack of application examples. These issues are addressed in Sheffield (2004; 2005) .
"Employ a cons is tent framework or sys tem of inquiry that resembles a V. The left half of the V contains process steps associated with intentions (e.g., 1. developing ideas , 2. objectives and 3. activities ). The right half of the V contains process s teps ass ociated with developing outcomes (e.g., doing 4. thoughtful activities to 5. achieve results that 6. payoff).
Steps one to three s uccess ively refine and narrow intentions . Steps four through s ix s uccess ively aggregate and expand outcomes . Validate sys temic knowledge via testing the coherence among intentions and outcomes at three levels of inclus iveness ." Exercise 1: Quantitative A quantitative executive information system 'drills down' to aggregate costs at three levels (programme, project and work order). Costs at each of these levels is the responsibility of a particular person (programme leader, project leader and team leader). Each item (viz, programme, project or work order) has a start date and a finish date. The person responsible maintains business rules such as the following:
• The start date of a programme must precede that of its constituent projects.
• The start date of a project must precede that of its constituent work orders.
• The start date of a work order must precede the charging of costs to that work order.
• The finish date of a work order must follow the charging of costs to that work order.
• The finish date of a project must follow that of its constituent work orders.
• The finish date of a programme must follow that of its constituent projects.
Describe the business rules in this executive information system using the V-model.
Exercise 2: Qualitative
Technical practices may be very different from managerial practices, yet each must be closely integrated for system (and career?) success. Separating out these issues via the concept of inclusiveness/abstraction and examining the linkages between adjacent levels is important to the learning, understanding and remembering of information systems.
Courses that are commonly part of the information systems curriculum are listed below and may be described using the concepts of the V-Model. Describe some of the conceptual linkages among these three information system courses using the V-model.
